EP 3 330 656 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 330 656 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
06.06.2018 Bulletin 2018/23

(21) Application number: 16832055.4

(22) Date of filing: 29.01.2016

(51) IntCl.:
F28D 20/02 (2006.01)

(86) International application number:
PCT/CN2016/072751

(87) International publication number:
WO 2017/020566 (09.02.2017 Gazette 2017/06)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA MD

(30) Priority: 31.07.2015 CN 201520570336 U

(71) Applicant: Pioneer Energy (Jiangsu) Co., Ltd

Zhangjiagang City, Suzhou, Jiangsu 215600 (CN)

(72) Inventors:
* SUN, Li
Suzhou
Jiangsu 215600 (CN)

* WANG, Hong
Suzhou
Jiangsu 215600 (CN)
¢ LIU, Xiaolong
Suzhou
Jiangsu 215600 (CN)
* WANG, Changjun
Suzhou
Jiangsu 215600 (CN)

(74) Representative: Winter, Brandl, Fiirniss, Hiibner,
Ross, Kaiser, Polte - Partnerschaft mbB
Patent- und Rechtsanwaltskanzlei
Alois-Steinecker-Strasse 22
85354 Freising (DE)

(54) PHASE CHANGE HEAT STORAGE DEVICE

(67)  The present invention discloses a novel phase
change heat storage device, comprising a housing,
wherein the housing is internally provided with a lining;
an insulating layer is disposed between the lining and
the housing; the lining is internally filled in with a phase
change material; a coiled pipe is embedded in the phase
change material; the inlet and outlet of the coiled pipe
both extend out of the lining and are respectively welded
with and communicate with a main water inflow pipe and
amain water outflow pipe, so all welds between the coiled
pipe and the main water inflow pipe and main water out-
flow pipe are positioned outside the lining and are not
soaked by the phase change material. The lining is pro-
vided with at least one partition board; the partition board
divides the inner space of the lining into independent
spaces such that the phase change material is respec-
tively positioned in the independent spaces divided by
the partition board. Compared with the prior art, the
present invention has a simple and novel structure de-
sign, solves the defects of existing phase change heat
storage devices, greatly improves the heat exchange ef-
fect of the phase change heat storage device,
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Description
BACKGROUND OF THE INVENTION
Technical field

[0001] The presentinvention relates to the field of heat
storage, in particular to a novel phase change heat stor-
age device.

2. Description of the Related Art

[0002] Existing phase change heat storage devices
are stillimmature in structural design of lining and coiled
pipe components, so the internal heat exchange compo-
nents in the heat storage devices exchange heat non-
uniformly, and the utilization of phase change materials
are insufficient, so the existing phase change heat stor-
age devices have a low heat exchange efficiency, indi-
rectly increasing the production cost of the devices. The
existing phase change heat storage devices have the
defectthat welds between the pipes in the heat exchange
component and the main flow path are soaked in the
phase change materials, thus the welds become corrod-
ed by the phase change materials and generate fatal
damage, and the welded parts soaked in the phase
change materials are inconveniently maintained after be-
ing damaged, causing a relatively short service life to the
existing phase change heat storage devices. Finally, the
choices of users are affected.

BRIEF SUMMARY OF THE INVENTION

[0003] The objective of the present invention is to pro-
vide a novel phase change heat storage device which
has a high heat exchange efficiency and a long service
life to overcome defects in the prior art.

[0004] The objective of the present invention can be
fulfilled by the following technical solution:

A novel phase change heat storage device includes a
housing, wherein the housing is internally provided with
alining; an insulating layer is disposed between the lining
and the housing; the lining is internally filled in with a
phase change material; a coiled pipe is embedded in the
phase change material; the inlet and outlet of the coiled
pipe both extend out of the lining and are respectively
welded with and communicate with a main water inflow
pipe and a main water outflow pipe, so all welds between
the coiled pipe and the main water inflow pipe and main
water outflow pipe are positioned outside the lining and
are not soaked by the phase change material.

[0005] The lining is provided with at least one partition
board; the partition board divides the inner space of the
lining into independent spaces such that the phase
change material is respectively positioned in the inde-
pendent spaces divided by the partition board, thus im-
proving the heat exchange efficiency of the phase
change heat storage device and prolonging the service
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life of the phase change material.

[0006] The partition board is formed with a through-
hole wherein the coiled pipe runs through, and the par-
tition board is held at the middle portion of the coiled pipe.
[0007] The device is also provided with a pneumatic
stirring mechanism which pneumatically stirs the phase
change material.

[0008] The liningis formed with a venthole, which com-
municates with the external air, at the top end, ensuring
that the whole device works under normal pressure.
[0009] A temperature detecting blind pipe for measur-
ing the temperature of the phase change material is em-
bedded in the phase change material, and disposed on
a line which connects the central hole of the device and
a corner edge.

[0010] The coiled pipe is a copper pipe.

[0011] The insulating layeris any one or any combina-
tion of several ones of a foamed polyurethane layer, an
aerogel insulating layer, an inorganic nano insulating lay-
er and a VIP vacuum insulating board.

[0012] The housing shape can be cylindrical, square
or plate-like.

[0013] A base is disposed below the housing.

[0014] The novel phase change heat storage device

can achieve the following functions in actual applications.
[0015] Heat charging: industrial waste heat or boiler
heat is used to heat water; then the hot water flows
through the coiled pipe to heat the phase change mate-
rials; after the phase change materials absorb the heat,
the temperature gradually rises to the phase-change
temperature point; phase change material changes in
phase and continuously absorbs heat; after the phase is
completely changed, the material can continuously ab-
sorb the heat and rise in temperature. Thus, the heat
storage process is completed.

[0016] Heatrelease: when hot wateris needed, avalve
switch is controlled to drive cold water to flow through
the coiled pipe, and the cold water absorbs heat from the
heat exchange material to become hot water which can
be used by people, achieving the instant heating function.
As the cold water continuously absorbs heat, the tem-
perature of the phase change material drops, and the
phase change material changes phase at the phase-
change temperature point and releases latent heat. Dur-
ing and after the phase change, the temperature of the
phase change material drops continuously and the phase
change material releases heat, completing the heat re-
lease process.

[0017] Compared with the prior art, the novel phase
change heat storage device of the present invention op-
timizes the design structure of the coiled pipe component
for heat exchange, avoiding the defect that the welds in
the existing phase change heat storage device are
soaked in the phase change material. The presentinven-
tion makes the post-maintenance of the phase change
heat storage device more convenient and feasible and
prolongs the service life of the phase change heat storage
device. Moreover, the lining is internally provided with
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the partition board which divides the phase change ma-
terial into multiple sections, improving the heat exchange
effect of the phase change heat storage device and re-
ducing the production cost of the phase change heat stor-
age device. The present invention employs additional re-
inforcing structures and protective measures, ensuring
the stability and use safety of the phase change heat
storage device during working.

[0018] The present invention has a simple and novel
structure design, solves the defects of existing phase
change heat storage devices, greatly improves the heat
exchange effect of the phase change heat storage de-
vice, reduces the production cost of the device, and pro-
longs the service life of the device.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0019]

FIG. 1 is a structural view of a phase change heat
storage device of the present invention;
FIG.2is a structural view of a coiled pipe in the lining.

[0020] In the figures, 1-housing; 2-insulating layer; 3-
lining; 4- phase change material; 5-coiled pipe; 6-tem-
perature detecting blind pipe; 7-partition board; 8-base;
9-vent hole; 10-main water inflow pipe; 11-main water
outflow pipe.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The presentinvention is described in detail with
reference to the attached drawings and embodiment.

Embodiment

[0022] A novel phase change heat storage device, as
shown in FIG.1 and FIG.2, includes a housing 1, wherein
the housing 1 is internally provided with a lining 3; an
insulating layer 2 is disposed between the lining 3 and
the housing 1; the lining 3 is internally filled in with a
phase change material 4; a coiled pipe 5 is embedded
in the phase change material 4; the inlet and outlet of the
coiled pipe 5 both extend out of the lining 3 and are re-
spectively welded with and communicate with a main wa-
ter inflow pipe 10 and a main water outflow pipe 11, so
all welds between the coiled pipe 5 and the main water
inflow pipe 10 and main water outflow pipe 11 are posi-
tioned outside the lining 3 and are not soaked by the
phase change material 4. In the present invention, the
lining is provided with at least one partition board 7; the
partition board 7 divides the inner space of the lining 3
intoindependent spaces such thatthe phase change ma-
terial 4 is respectively positioned in the independent
spaces divided by the partition board 7, thus improving
the heat exchange efficiency of the phase change heat
storage device and prolonging the service life of the
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phase change material. The partition board 7 is formed
with a through-hole which the coiled pipe 5 runs through,
and the partition board 7 is held at the middle portion of
the coiled pipe 5. The coiled pipe 5 is a copper pipe. The
lining 3 is formed with a vent hole 9, which communicates
with the external air, at the top end, ensuring that the
whole device works under normal pressure. The housing
shape can be cylindrical, square or plate-like. A base 8
is disposed below the housing 1.

[0023] The insulating layer 2 is any one or any combi-
nation of several ones of a foamed polyurethane layer,
an aerogel insulating layer, an inorganic nano insulating
layer and a VIP vacuum insulating board. Upon de-
mands, the device is also provided with a pneumatic stir-
ring mechanism which pneumatically stirs the phase
change material 4. A temperature detecting blind pipe 6
for measuring the temperature of the phase change ma-
terial is embedded in the phase change material 4, and
disposed on a line which connects the central hole of the
device and a corner edge.

[0024] The novel phase change heat storage device
of the present invention can achieve the following func-
tions in actual applications.

[0025] Heat charging: industrial waste heat or boiler
heat is used to heat water; then the hot water flows
through the coiled pipe to heat the phase change mate-
rials; after the phase change materials absorb the heat,
the temperature gradually rises to the phase-change
temperature point; phase change material changes in
phase and continuously absorbs heat; after the phase is
completely changed, the material can continuously ab-
sorb the heat and rise in temperature. Thus, the heat
storage process is completed.

[0026] Heatrelease: when hot wateris needed, avalve
switch is controlled to drive cold water to flow through
the coiled pipe, and the cold water absorbs heat from the
heat exchange material to become hot water which can
be used by people, achieving the instant heating function.
As the cold water continuously absorbs heat, the tem-
perature of the phase change material drops, and the
phase change material changes phase at the phase-
change temperature point and releases latent heat. Dur-
ing and after the phase change, the temperature of the
phase change material drops continuously and the phase
change material releases heat, completing the heat re-
lease process.

[0027] Withthe description ofthe above embodiments,
those ordinarily skilled in the art can understand and use
the present invention. Those skilled in the art can easily
make various amendments to the embodiments and ap-
ply the general principle described here to other embod-
iments without inventive labor. Therefore, the presentin-
vention is not limited to the above embodiments. All im-
provements and amendments made by those skilled in
the art according to the enlightenment of the present in-
vention should fall within the protective scope of the
present invention.
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Claims 9. The novel phase change heat storage device ac-
cording to claim 1, characterized in that a base (8)
1. Anovelphase change heatstorage device, compris- is disposed below the housing (1).

ing a housing (1), wherein the housing (1) is internally
provided with a lining (3), an insulating layer (2) is 5
disposed between the lining (3) and the housing (1);

the lining (3) is internally filled in with a phase change
material (4); a coiled pipe (5) is embedded in the
phase change material (4); characterized in that

the inlet and outlet of the coiled pipe (5) both extend 70
out of the lining (3) and are respectively welded with

and communicate with a main water inflow pipe (10)

and a main water outflow pipe (11).

2. The novel phase change heat storage device ac- 15
cording to claim 1, characterized in that the lining
is internally provided with at least one partition board
(7); the partition board (7) divides the inner space of
the lining (3) into independent spaces such that the
phase change material (4) is respectively positioned 20
in the independent spaces divided by the partition
board (7).

3. The novel phase change heat storage device ac-
cordingto claim 2, characterized in that the partition 25
board (7) is formed with a through-hole which the
coiled pipe (5) runs through, and the partition board
(7) is held at the middle portion of the coiled pipe (5).

4. The novel phase change heat storage device ac- 30
cording to claim 1, characterized in that a pneu-
matic stirring mechanism which pneumatically stirs
the phase change material (4) is also provided.

5. The novel phase change heat storage device ac- 35
cording to claim 1, characterized in that the lining
(3) is formed with a vent hole (9), which communi-
cates with the external air, at the top end.

6. The novel phase change heat storage device ac- 40
cording to claim 1, characterized in that a temper-
ature detecting blind pipe (6) for measuring the tem-
perature of the phase change material is embedded
in the phase change material (4), and disposed on
a line which connects the central hole of the device 45
and a corner edge.

7. The novel phase change heat storage device ac-
cording to claim 1, characterized in that the coiled
pipe (5) is a copper pipe. 50

8. The novel phase change heat storage device ac-
cording to claim 1, characterized in that the insu-
lating layer (2) is any one or any combination of sev-
eral ones of afoamed polyurethane layer, an aerogel 55
insulating layer, an inorganic nano insulating layer
and a VIP vacuum insulating board.
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